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(54) COMPACT ANALYZER AND MASS SPECTROGRAPH CONNECTED TO IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a monitor device 
where time and labor for sampling a sample again is 
eliminated when performing a detailed analysis by 
monitoring multiple points. 

SOLUTION: A device consists of a channel 2, an ion 
source 10, a separation part 6 for separating a mixture in 
a solution sample on the channel 2, 6 the detection part 
7 of a separated substance concentration, the pool part 
4 of a solution sample at the upstream side of the 
separation part 6, a channel 8 for connecting the pool 
part 4 and the ion source 10, fluid valves 3, 5, and 9, and 
a processor 1 2 on a substrate 1 . When the detection 
part 7 detects the abnormal value in the concentration 
of the separated substance, the processor 1 2 switches 
fluid valves 3, 5, and 9 so that the solution sample can 
be stored at the pool part 4. 
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1 

a <t ; mf e#«i a ^ ±mm wie««k» & ^-/w 5 

ffiB<75»ffl*cfi^«3s«t castas i:, mia^-^fflifi 
mt, we— (nunffimcmtftcmmnmtpicftfe-tZ) 

£. rttP>#»*WJ«l-t*5»J»Sl$i:S:«x.. 
[fi*S4] fB#«i* 2E*ov^*t**0>/hS!4»r 

Mo 
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[W**7] 3, 4. 5. 6E«OV^tL 

[f»#* 8 ] »3fcJS 2 E*^/hS#W16«<Oi&tf>W;«. 

[f»#JS9] Hf*8l, 2. 3. 4. 5. 6Ef^^ 

[0 0 0 1 ] 

20 St^t»l^S^fft5gi^^T, 
[0 0 0 2] 

30 ##fft (ETF* MS £^9) tt, ^S?riSggT^tt 
[0003] -(Dfzfr, ikm<nmm^M\^tzM$£(Dm 

ft (gT, CE/MSa^) > ^fcfi^fr^u^h^ 

T. LC/MSa^) *s-tix^ix<o4*feSrS^L-C— 
jR^ftfflSiX-CV^So _bECE/MS^CO^,^T^i > An 
40 alytical Chemistry, 60, pp 
436-44 1 (198 8) J^E*§iX"Cl^5o 
[0 0 0 4] iiffiCElco^Tii:. ^7^SS±tc:aai^ 

fWJ^i^&ftf?^ A nalytical Chemist 
ry, 65, pp 2 6 3 7- 2 6 4 2 (1 9 9 3) 

^<#t>^-e*>ofco L^L. ±E/J^^W3S«-e»K ■ 
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5 ^ t ^^STfeSo 
[0 0 0 5] ±|E«(«*(©^^-vSrK»-t-S«*fttlft 
LT, ^^V^^U^-i* (An a 1 y t i c a 1 Ch 
em"i stry, I59f (1 9 8 7?) 12 6 4 2^1 
2 6 4 6J|) , xu^fn^/l/^ (Joun 
al. of PhycalChemistry.^88 
% (1 9 8 4?) ^4 4 5 1 4 4 5 9 1) . *: 

%&\YJ^^ Jr^itfe (Analytical Chem 
i s try, f 54# (1982?) gl4 3l^f>» 

14 6D #^bnt^6o 

[0 0 0 6] ±IE^*fei:figiJ(7)^ *>-1kmb L 

<^ty^^^V-^^/l/-^\ (Ana 
iytical Chemistry, vol. 6 
6, pp 4 4 5 7-4 5 5 9 (1994) £fcflA 
nalytical Chemistry, vol. 
67, pp2878-2882 (1995) , $.tzte 
ftffi¥7-3 0 6 1 9 3^SlC«$$^tV^o 

[0 0 0 7] 

[38W#»*Lcfc 9 ti"68iH] JtfSAn a 1 y t i c 
al Chemistr y ESW#7 *g«±fc:*fflV^i* 

[0008] mE/hS!4»f««TN ssist* h * 
[0009] *»A^tt*a*oHI«jS*»ft 

m.-t^m&i££, mw:<r>mMxh v7 > io£Tfmm, &m 
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[0010] 

10 miB>f*>SI*«JK"rsmoK»«£Bi:, HfrE^-zuW 

ttEWft^aft^^^^^sawttiWE^- 

[ooi i ] *|gWtc«S/J^»«f3S«^ffi<7>«lJ«tt, 

20 »W^^#«E-r*a^»«:»«r*»IWflSi:, mE»« 

E»*»«^»**:*mi-a*a«4:. *»E^-/HBi: 
^»i8««r«K-r5ttw»Wi«Ki: % ffirE^-^ffliSfl? 

^/i^i:, r.tte>#«fP«r»J»+5*J»«i:«:«x., fiftE 
*ffi«fB^WE»*»lt^»#«««[«:*ai L*fc(i«rE 

«u fflEffi*coMft^</i^7^HuE^ffi^*BtrE^^ 

30 ^m^-r^t>^T^5o 

[0012] *«W^«S/J^5>«f3S«o* p>Kffli<z>» 
Sfctt, £«±K. »ttK»*sajixs— (OKWaEBt, Aft 
E«^»**-#fti-«a^*«r»)t-rs^«IWi:, fu 
E»«*«^««S:*ai-««tti»i:, 4*>mk* hu 
E^««i>r^^**»il*i-S*fe<oK3|Sr«»t, liuE# 

l!BE*a»^WE»«*Kwa««a*S:*ttiL 

40 fc6<b ^Ettft^at^^/^^^flWe^K^ffSrW 
E>f 3j-^K*-*A-rs J: 9 (c^j 0 «fc 9 L/c 

[0 0 13] fflEE««>v^ix*^/ha!j>*fSS«^*3V^ 

^&&K&Lizzt&&mt+zh<ox'$>z> 0 mmm 
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[0 0 14] *«W«c«SK*^«f«ilw*rt«:, srae 

[001 5 ] 

(J£AT, ^e = *-3g«£v^) Rl*;:miJiS'&S*LfcR 
L<ttirlS«3tt«i:*««*ii:5o ^LT, &K&R* 20 

Mtlf^y Hffia^-^SB^^Htr 
K»***:«L, S&fcR^ffSS«c*ASix#*rr 

So 

[0 0 16] Lfc^oT, *~*-3S«*R*#*rS« 
*»Wafi«ffl<oK»*3giJJc«St-f-Swi:*<, 30 

HB<C»«f*5"C* fCft 6o 

[ooi7] (Xtt^ffi 1 3 Hi i H 

^-^m^^-r^S^. 2 ttK»«K*Affl«tl8, 3 

(i^»AP^^/^\ 6 f*»»««<o$ME«, 7fl£ 
«*»^*Hi», 8f4K»»»<o^^>«[i»AfflSlcl8, 40 

[0018] ^ffcPHSfSfl 1 JiK^iS^tLfcf* 

*«§iS«Affl8ft& 2 ^Iot/</uy 3 £^ Lt^-;^ 

£*L<5 0 iitif^-^SfUT^tbfl SUO«3|s|.s»* 

AfflSEK8 755^i2$ixTi3»j. SRStK 8 (c J: 0 ffim^ 
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[0019] fflie»««6^»ittstLfc«»»jR**a 

3 N S^EHtHx. s</i>y9frffl£bftX\<^Z> 0 mjfe^tfci 
^7T^ffi^n/c#:{i:^J^^ P oir^-tM 2td^|(bn 

5 0 tit, ntfiEftiKtfs, ^«>^LTWc»«g&@;t 
9 t-it 1 3 frmcxmrn-ftftzkhfr, ^'5, 9 
[0020] *<tw^ mmmm 1 *r*5>w«k 1 1 

fl SlMStl If-ct «9Rfi##f£*L5o ^(7)^9 

tt^Sffil SrR*»«f3S«^9f3e^»ffit--fe y hi-n 
[0 0 2 1 ] BtflE^ci-feyiM 2 11 -=e~*— Sficoff 

S6«S:*liffl**»»^ft0f*»tfc»&. iffliE 

M L T & <o tt \ 1 5 J: 9 tc L T t H L £ £ ft v \ 
[0 0 2 2] HUie^ffi^7 t LT. {k^ir>-^. 

ftv\ « l ±*fcttfflR l #Hcf*»«:Krt, m^fS 

[0023] mrnmm 2] H2*#iLt, #« 

Wlc«6*=*-»«ftt/R*»»iSfl^«oltlt©» 

RS^WaSB^te^^lE^^ffi^i-^D y^mxh 
5o H*. Hl^H-ffftt, il^P-OS^ ^ 

i"5 0 1 4 11 ft»»K»aSfflsK^^-efc5 c 
[0 0 2 4] *M^l^^^-iiMbflj:, Ell 
(7) CUSSco^ 1] <n*:~?—mW:Ma k\Z&mm<n 
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mf&Xfo&fiK &i£i CfRSnfc^- ^*P4^e>^3f 
i£ffi*°v:/l 4«rERLfc/S*sffiiS-r<5o itufSf^ffl* 0 

[0 0 2 5] mflE^iUffl^^^ i 4 (^iGHfliti. 
aiffl/ptyf 1 2a»kH^Lfcv^Mt*Ri 3&-ftfjfB 

4^b«8^LT^tyli o— tWSSiftas i 

[oo26] mm<Dwm 3^ ms lt\ 

*6^»tgS:KW-*-So 13(1 20 
v?mX'1h% 0 m*¥. iiiP-^ll <o 

[0027] 5^=* — aSBMc-en 

>fty«io M<7>i«B 8 _h(7Wu^ 9 co«a^fc4MiiFi5 
l 5 £rgfif£ Lfc,<&^*:# < ffla-rSo afffE^MIW 1 5 

JhlBW^cO^e^^— IjlMcli, 7"— /ufflua»e>0>*t» 

So 

[0028] tmmcoxm 4] i4^#iLt, #35 

ffiifiE, «ja-e*>5*re* w«<BRw*r*ii&u mtztam 
t<Dmmm. 1 7f^^^-gi^^i 6tg 

^SnSLCSB^gEttSP. 18 a. bttK»««*A 
t\ 1 9(iLCT'fc^ 0 
[0 0 2 9] [H4CO^:||J^^- : e^-^-^Md "Cfl 

in ico mm^m n ^^^-siMa^Mt 50 
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>pl OCOE^I^, ^r^ft^O^Spg^jfSSFBl 6j5SK 

^i_htc^g^ttrv^^^-rt>cD-efcs 0 ^fc, 

SMAf 1 8 a SRK»««K«A« 1 8 a Kjfrfr 

10^ SK-Yty«io {c»«Brt6ftW*»*f«- 1 i 

[0 0 3 0] MWffl^n-feylM 2*S»#fcL<tt#Jt 
«**tfc*P Lfc»§\ 9^m^l 3 £ri!C 

f)CO^M^^/^4(:ft^n^ ^<7Wi^ X 
Sl(7)»giil6^ LC»©ffl)E«l 7 35S»3ttS 

16, 17^LTiAf 18a(liA^§ fl 

[0 0 3 1 ] $ bi^ flfriEf^^SJR^ssfriaWAl 5 i 8 a 

[0 0 3 2] (mfeojgffi 5] H5Sr#flHL"C. ** 

[0 0 3 3] H 5 C/Trt^lBlCO^^ * — g«M e 
"CH dlCO [^JfeCO^ffi 1] OT^^-gfMat 

«a^PI«<D«S8"e«>S3ftS. ^— ^«4*rK»a(Ai«B2 

B2 J; 9#fl££it:fcfm«fcB8 HcWirtfzt)(DX&>Z> 0 
[0 0 3 4] rco^. y-/i^gp4 £*) JiSciRlJCOf^ipl-ffi 

-f 5 fiHfjIS^^^SS 2 ^K^jsSK 8 <nW&WA J: «9 

*K**tfcft»*ASEB2, /^5^IoT^A^ 

tt, $^{-^KgR6^ASnr. ^fttc^Bisn, 
^m^7tcj;t9^g^^ai^tt5o ^S7tii 

»a*^ = ^-Lr^SP^fl SASHAY s</is 

[0 0 3 5] Hfjf^tt5a5 7?5^^jmiffl^ , oir y-fr 1 2 
^^3. 5. 9{C(f^l 3^ilCTff^^^^^ ^ 
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/uy 5 riSR? £ bnt^^^ 3 frffl £ , KWSStRSr^— ^ 

ti^o «rlE>T2i->aRl 0T*^;*Wfc£nfcf*f4fl K* 
Mill l fc^A^n. flM^n^o JilEtcJoV^ 
r, /<A-y 9 hJzt^Ml o<Dm<nm&m A«cS&l-j£i& 

9 HtySi 0O|Bl^j«»*c:»|B»S:KitTt>*bS: 10 

[0 0 3 6] [g}40 ^M<DJtm 4] <DJ;9 

Jjf^Ml 0Srl»*L-Cft*?!9Jc««(fPl 6 SrtKB 
U « 1 (7)«(C?W^ d v h ^7 7 l 9 ^OW 

TW-iaf-t htif^mmu^it^&m , mth^w±^^± 20 

[0 0 3 7] [IMfc^JKlft 6] [H6£r#BSLT\ 

J6w*llgS:BlWi-5o 16 11 

[0 0 3 8] El 6 fn^-r^ms^ffico^-^^-KBM f 
■ctt, hi<o imm^mm 1] w^-^-itMa <t 

v^raWE*^^-»BM f tfiMSH 1 to** 

[0 0 3 9] flJIE«ltti«a5 7 75^*]»ffl^u-try-^l 2 (d 

agASftB 8 (C«Hx. $ ^{z^^r^mi 0 h fiX 4 * 
^<D<Dh.- fiMMi ltcJ;«9#W£n 
6 0 ffilEco&K. »B£K*#»3SBa s «WHi 
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[0040] i4^) CHJS<7)^ffi 4] CDj;? 

iw»I:lc 1 9^t>Ii o^ilttJ; 

[0041] immnmm 7] hz, 8^#ilx, 

W-tZo B7I1 *«W<z>— = KB 
^*5lt5K»a|:AjKB«-«9*DBia. B8I1 g|7co^ 
^^-igM^te^K^A^^fp v 9^®ll]Tfe5o HI 

mi fcra— ii^^iE ffi&xthz 

[0 0 4 2] H7*Cfi. ^^^-giMg^WiAl 
tcfn v ofclfr®!l]T^6 0 **jl6»*-Ctt. BS*A 

co^{cfi^^h: 0 ^y-2 l*SSHKSiX"C*5 9, HUBS* 

2 2tcjf A£*LT^£ 0 mjfe^r-vb 0 ^ y — 2 1 <r>%%k 
fi, 2 2<oi»qs$a*ibJKj-o. 25~i. o 

[0 0 4 3] HfrfB-f tXll 0K*A*J'Lfc#*«U * 

^ t s 7 y — 2 i <^»fflicffioT«Hx. ttjte^-^e^y 

-2 l<^5feiffigP?55ffA$n^^y 7>f ^ 2 2*^*** 
fC**J 2 0 Om/s W-h^F/S-CPtai^-yrSo ^-T* 

tt, #*co«WMfclB (2 0°c. 1MB JftKfcfctfsac 

tlrF, ffilE^r^ t e 7 y-2 l^ftaHifi«^>t^*I^(5 

f£B:^i--5®±(^v>T. ifjfe^r-^t: 0 ^ y-2 i ^buie 

[0 0 4 4] SulE^^tcti, Mx.tf», T/u=fv. K 
ffi***ffl^So ^r-vt: 0 7y-2 1{3A$n/:K 
mz-&y~ y?*^i<— (Sonic S p 
ray) JSfeT'tt. Sftia^r fc°7 U — 2 1 <^5fe«iffl^»o 

ftv\ 

[004 5] i8fl i7OT-^-gI^MiAfi 

K2*c»ofcWrB50-CfcSo S17KP2 
4^b?SA^ix^Kr4^^. «EK2. ^— /u«fB4. /< 
/^5, »PBIgP7S:ilorfiiaa7T-ffl!l^$iXf-f*. # 
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[0046] imm<r>mm s] i9^#BSL-c, 
^— isit^Wffiia-cifoSo a*, h i £ ra— 0 

S K»*»W ASKK 8 fiP^*fl5£ <b ft o x v > 5 B 

[0 0 4 7] mi on, m9<n*~?— mm^&rtz>{& 

[0 0 4 8] 

£*bf^ K*»*fK«t-*AS*L4>W*ixSW"e. M!ffl 
co J: 36B«:*ftffl 

^^^-gI«fMgt^giL 
[07] 

El 7 

i * Ma s 8 1 f 23 

10 21 22 
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[HI 2] **W{c«s^e=^— agn&t^Ki^WSSB^ 

io h^(Dmmcowm^^-ry^ >y?mx&>z> 0 

[§4] *5BMtc«S*=:^— afiBftt^M^iffiSB^ 
[15] ^W^S^^^-SSBXt^KS^WaSB^ 
[0 6] *^Ktc:«s^^^--3Sfi2&rJ««*^W3SB^ 
[0 7] ^P^co--||^J[^5' : e^^--^B{-^tt^ 

[18] 0 7(7)^^^-^B^ftiiCO^^#A^g&fCfp v 9 

20 BfrffiH-cfoSo 

[0 9] b^ffi^lt^lfi^ffiS^^^ — 

KB^WfffiHtffcSo 

[0io] |H9(7)^^^— KB^*5»-t«*6^t*»WAi« 
[ff*©RW] 

I— *K, 2-«, 3 4 /VU, 5" 

✓ 7»-«fflffl, 8 9 

^\ lo-^tyl, ll-ItMlt> 1. 

1 3-«-5Hft, 14-^^ 15-» 
30 «ffl5 x 16-« 17-« 18 a. 18 b- 
?|Af, 1 9-jgfr^nvh^77, 2 2 
1 ■■•ar-y . 22-ty7^^, 2 

Ma, Mb. M c . Md, Me, M f , Mg, Mh-^ 



[08] 
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7ny h^<— i?<n$t£ 
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